(_A\ZYZ/VY 2) V- zoupup A\O?cu[;d‘bu Jjj‘\..«jj.}l.»ﬂ) rafl.c j,J,uq.U | dnol dlea

Slaall am Jo &gl gl el 53l 3G
S5 b o Y gl Ol ST b il o o ponnd
UL bl 2

el gl i g golE dhas pan
~|ﬁp‘~»@uw,wwiﬁ;u&,
dLLl ))ijJL.ﬂ)ywc‘wudLu J)r’mﬁ
q:ﬂdﬁjd [ =6t sl de Gl il

PRI -0 PR FCTPPR - P75 S N PN PRCV SO KR
ShL Eel 55 dxdly sl V1 IS dmldl (s 21 &y,
pLedl a 353 g sh1 5y pallie S dnslony BB

! b | L1 gl ()

Ans Ol A G Y L0 SVl a3, Y plaseaul o3
053¢ (ol ghS EA =87 0) I35l Slams g2 fuas 1555V )
S ol e By bt Gnond JI U3l e SN s
SIS e oIS b U gl o) Ll 2 s e 0355
oo gazen ISl gl e (ol iy I L o sa

Leldl g Lod by 5 ol o s 1 (J5Y1 Ao ol -
3l UL LYY 2 0 05 ¢ rglall s el M1 oy Tl 3,001
Ll 8550 5,85 Gy s £, 03 &yl el e BT
il Gl IS

¢o



UjijL?‘JuJA:JQGW

oldl plladl . Aol &6 oS Cond s 11 e pand) Y
syl

55 Akl oy Al Con S o) Jans LS aslisdl bl

op@S)ccuy‘L@%Ube.}‘QbLﬁb\GmﬁWu

! el il 5L Ul plel ol bl el a3 gm0 o 2l
t s

i o) gl Slinal) -

UL 3Ly el il LY e pame i dls))
—0ALYA) O AalL sl SV e sanes s & pndl 4 5gl O yoenall
SV, By i, YA Y AN i ¢, ¥
GV, (s flass L YE- AL YT Jlas ¢, YA
p LMY O 55 JIsadl Jo (e, rV = YA, QY fiLas
(T s o\ oo 3Tl Jlaz) & sne ol ganll

Uyt de pams 55 ¥ UL a0V a5l > i s =Y
a@wwuh;@wgwyﬂuu%r;udsﬂ\
a_?ﬁf@;_a,.qd\m_;_;xphymu;.\s,\jpa_?ﬁc,;u,
) ETI [ RTCH S
Dbl olaall - o

s Jl o I e g J aa ;318 ) Of sl el
o)l de yamedly o ,all Lo all e pamdl 33N Il a )l
a_ﬁjwnsj;_m(rﬁ\,vz—b,~1Jet_m“,vz-\~\,u>:¢
VAY=TV, E0) 1 a s i Loa Bl el o g )
o IsY1 G el a3 8 il (o) AY —8Y, A fulis
aj_:_u\jc(w\”,vvfm,zic}{u_m,wv2~,ﬂ)g»s>‘yj5\
— Y0, T blhe £, VA= YT, T a5Y l e I Y1 plosd a0
FLE Y, ¥A-YT,8Y) o ays e by (psn 1,V
Al s Al e el 0 S (B (ppY, Ve =Y E,YY
e Al e dalall e ponll

Al Jl o N Goe g S ia 39N s il OF bl o gl

1



1Y% e b Rl B gl il Gm e &gl gl s 5 3G

il 55 s s 83N ) s D oYI sl e 3918 2l 5 dmlall
Bl &y g ) Gy il B Al DUl s e o S
018 5 Aol Sl gt e o b ALLAL 8 il A5 3 Lge nad]
oY e BTl L) L gine e sazell s 3401
o bl gl b el 5,8 J b O ) s T LS
e o Y, AY VO, Y1) a dlalall Ll DUl oy o )

WM\W&%\QU)‘g_xJJ_ﬂ\u_l&(fﬁv,Vv—/\o,Y'
oy e J51 e Jlazs D) | s

A2t

il AL s U LU s Ll Gy Jall ef bl A el o)

i 1080 oyt e 1 1yl s BT s S 5 &3 e
8l s 8B et Gl (1A e D s il s 15 b
s G5l 5 g el ol il s Esetad DUk oa (Habeeb, ef al., 1989)
f(Kamal, etal, 1989) Al iile o Lluldly il alell Je JUWL S5
Ll s il sl s e Ly oy Sl ok o IS5 ) s 228 U0
el pladl s O s b Alaoel) 25 1 0T G g bl a5 Ol gd by o) 2L
Llan Y1 ol e Sl g Lelai 15,0 A0 5 Olais ] 635 sy 5 g0 gl
.q?;ﬁgwuwmi,\,wbz,;{&améw\go\x;tﬁs,\}@ﬂ
st SIS L AT 5l e pn el e 5,8 s ) 535
SREOORA( POt S S [P VN PO Y R ) P W S P R - Y U T
B sl iy, A oy sl (Hafez, 1968) jUasYly g o2l Lax sl
s s Looie s Azall GBI Zdle Y 05 8 TolaeT 5 1 il o)
U LI Al Sl e o2 Lengor s U 4t UL LU 3 42Ul
JUC JUNVCR- P PPUIN[ WIS [ O DN U SN - KU B PR J R I PR W P
U1 e 55 L LUl ol pall ol o il i oS IL 811
EERCHNER PSS PURCH PO | P WS JE R PRSI FOWSPI PUE AR TS
s 455 padly S o LSV s ) 5535 (Shafie, 1994) (6,1 ()



Ujij‘éJLLA:hGW ¢A

.(Abdel-Ghani and Hathout, 1966) 7.0+ J| el jan & ezl lds

S5 JsWslisdl wVame s Las wud s Wl il Of pes Ul e 28 S35
];erman, et al., 1985; Moha;ned) bl el & bl BLEI SWES s
J_;E el B, b e La s 5 .(and Johnson, 1985 and Gallab, et al., 1989
ol o) L2V e Lo £ ULl 2p st 5 dmnall £l G g )|

b s 18, &) O gl o) B ite G O s Ul ptsnnl 4 5
ada o LsWlasly e o 3T oSy L G g all o (et 5 i Ul A
Tl S5 Ol e s ¢ aldl b Addes By JBII b 5 Gkl
Bl LS 5 85 s 5l e yea JISCET b Ldlonial (S 155 5l sl I
APEN RN S By R P WSRO SEIN{ R AT [PPRC IS PR SWEN
o LY Al G g ol Glama) 0L dan ¥l o LA L o (g1 )
Ve

el gl Ll I s b feaal e I T OLS Al
o -Seath and Miller (1947) sa &Ul ol Jo il AUl G bl Caises
o s ! Ledast Szl 5 SV slam 2ol 3 ooMad) OF S k|
o Ol oo () Al a3l 33 & el 2 gl o o LLL Ul el 3 Lah
ol Sl 3 ferad Lo coenol wlel 2 Yloda S0 5l 5 b
Iéono, et al., 1985 a,i) and 1987; Flamenbaum, ef al., 1986 and) s ,L4| 5bLLI
55 gyl OF Je Uy 5 Y1 Ul s IS a5 . (Omar, e al, 1996
Ll e sl Yl plas 851 L) s Bl 5L
.(Berman, 1985; Ammar, 1995; Omar, et al., 1996; El-Shamrani, 2002) wyL%—U

& ol 2 g Sl oLl OF (Wolfeson, et al., 1988) LY 13l
Lol el 5l 5 Ol pd) o G (bl a2l 4555 5o b e Al Lol g
Ay e p ) el B | 8 o s OF | gokor 5 b S5 JJ L5 ey
o TN )l Bl o el e Bads Yo sl Y|
DRI B i dV Bl L 55 B & giaa 83L 3 Yousef (1990) Sy bl
il UL Y 5 1l Lo S5 ¢ Gl 5 ol3T Y AE OL 5,401



¢4 e b Rl B gl il Gm e &gl gl s 5 3G

Omar, et al. Wl 1 &y Ll s 35 U gl | gns Lolisuil (il 5] > i 55
gLt 0T (Ducks, 1955) e 51 (6,51 U (a5 il il e Jua> (1996)
¢ Akl s I e I p ! 0 8 S BaS B35 g M 3 & ol e Y
Q1 O B odia b ol 3)) > B 5 oy BT Lo S 5,51 AN i s SIS 13
53 52l 551 A daS 3 Lal o 4516 &y ol i 5N LSt LT 3 () &
oS5 a1 gL i g yall e 31 gLt 5,0 0 ) (Ducks, 1955) oty SIS
oMzl o S0 L ooy 1 & poll Lo 5N Ll s AN Slae VI b
3 A Jod) el SV BLES G b e ) 350 AL el
o SR s s Y el il JIBLSYL s a3y,
S el A e AT

Jgmes UL b o135 elia Il | bl OF Ghallab, er al. (1989) Jor 5 5
jum:m@Nwﬁgﬂ\w@a)wps)tf&pﬂ@w\otﬁﬁfm
s)\ﬁazﬁij\z&wa\gaj.gupwﬁ;\mt}gcamw\wi
S s el o Al ada b Ll e pglall dny L1 oLl adlel |
S Ao Ll de IV OF o I 5 ds gl & 5o J1 i o SIS 2o sl ¢l 5!
3 5 YT 51, 23 e S 3 oliseil ans glall s disliys te
. Goodwin, et al. (1997) Marai et dl. (1997) ke Joam sl s P

sle D L Laall & padl 3 dan sl L LisuY) OF Stott (1961) g 525
sl b Y1 e g (551 A

Ol s B &y e By A o 0L of s Ulberg and Burfening (1967) ,.&y
Jime oLl J] 63T 88 Clast Yl iy dela VY IS Y1 b el 3] >
B 55 L) OF ) Gwazdauskas, er al. (1973) cadys . /.80 JI 77N (e o]
28 23 n sy o 5T Ol Yl g o5 gl p il s IV 20, 0 il 5 )
(A e LY ST Sl Jodl ¥ ame b olisl ] s

Ledl 63 5 ol oo SLa W el elaeVI s ead ol ol
slaeVl g oud Jlel sl of Jletul ks L5 Kiracofe (1980)
o A ALSYI G B3 5 45 Jlal oy 3tins s 8391 diny 2Ll



Ujij‘éJLLA:hGW K}

o 88 o J10 5 oo JoS1 05 o I SLaSOVT jtmy - cadl BLEI
SUsld 8 o 53085 Ledes ¢ Jodl L8 ale OLS (U1 el ans
- ol Lognode 1T 5 Loy Jhas
ol s s HaY > gl rL;\I\:u\.p Ol Cavestany, ef al. (1985) 4> s
Jsbl LS G VIV VY W) s s s e sl g S50 oY
I Slast VI ¥ dns b G o Wn s 5] iy Ry 5o 23
2 s st el BI85l A ol s e Sl s s g e ¢ sl
S o sy YYL A5 YY LY YN, VY S al e ol s el 0T Sl
B TR RC LR/ P A - | S PRUS RUPPR L PRIV E £ SJeHPage
560 g Ly sme B3 3555 J O W o550 JIsdl Je 18,1 5 0AL Y
IS Y el o 83N I g 8,1 Oy o I ¢ ol B Glasy Lo

.oﬂw

il b o ) dalaral) & ) & 531 O Berman, et al. (1985) 4 5
Jime 3 & guall 83 M1 o 5o 30 o Lgid 5 plance JLal Y1 ol i
ol e JsV Al el xS 55 pnad U0 55 ol 93 Jleml .olias Y|
g5 b Lhas 055 OF Sl sgatl) Call 5,50 3 sl 6159 ]
AL Bl Al ) iy 2 Y1 e Lo gaes 3 g s Al b Aol OLIYI
Lo el B g 55 S

&gl e My Ciall b (551 sLg N1 O Gangwar, et al. (1965) ,S3
ety e o gl O3 LS s O Sy ot
Jare L OB & )l & seld o 5 _;5\ S de yazes O Folman, ef al. (1979)
L 5 o A 6 Y1 e gl e ST L]

o il oY sie ais 25 0y -1 O Omar, et al. (1996) dor 5 23 5
S35 ¢ (Jom A gloes) ',V%;“PQJ}‘}J‘MC:H:J\C)‘JJJJ.OJ¢€£Y',Y’
IS N asN ) a5 il e slls JJBLo] L 7YV s oy Slias 1 dins
s U8 Slast Y18 5 ¢ Y il ¢ SV ASLY1 o 1 SLSSY!
e Yo, X 5N, Y 0,800, & o Al LAY L ss LI LaN!



o) e b Rl B gl il Gm e &gl gl s 5 3G
iy pae 55 o e el Gy UMY ST JIEN e

Il 8yt 3 gt

el idly sl NIIST bl Aol 31 & e ) Alameg il yadl ods o
Yy t.C&\Wf@\LSM@E)y}\cﬁJJ\MgﬂU\Z&ABuDL;L‘&Lu‘
D U Sl daanad & gl ol gall s diypds G, 2o 5hS

Bl 53 CILSC €Y, 00 5o TN YY Gy alaall 6l b i s S3LS
AICPRE JUNPUPN-N FSUNN P ORI CURS WP KR R SOVIP SN
RVAR TV UYL i & WVRT-JE S| -3l B-PN 3 FCIH Co/A S T 2

NSWERSEA NS %X (LD IS GUTIWPLES- e B FIDUE IR (JOIH POFEER
EA = €Y ) G L3l 2155 (s (ol Y1 e AU Y 1 dmy Ol -4
¢ 335 ¢ o sleel e By plins rad (LY e o5 (pl 2 S
rwjﬁ%;éulsog;cw\N\S%QQU\#\@Q)&LJ|CLU§\‘9¢VM%\O)))
Lo goonll 1 a5ty ol ) e a5 SV e sl (ol J) ST Ll AL
Bl de panell o) dsle g b ) AW de gandl s a5 Lo ¢« Alolall

Co g 10l (o o 5 ans S8 & ol Ul o ey A g i =¥
35 oy i 5 o sel) AN S s I 55 ¢ 55 Gl e
CSlS O Ll els (NRC, 1981) & 5 all a1l ol 5 2l con Ul ol ol Lo
NP B PRSP

¢'/.v~Waxuﬁbﬁps,ga}da)u{m&jrs:;,u,,,;mﬁl—r
2305 02 e o 20 ¥, T s 4ol )]y o 6 e i
cd)j}“jcJj.:.njcju.gi}“ui_)g;éL@JLM\H@'J\oMSMUUb&rLE
Osu‘w@,r;.q,,a;%ué,w;mg\éljwss,;\s&w&;
2 e 03 oS L oLl iy s e Jg Lt 2 ol OIS il 3, o
e g e i Ll Glas e Y1 2 5 Y o 8



Ujij‘éJUuA:.]aGW oY

QU3 L BT sl YT ) Sl I e o 1 gl g oy ) B b €
Yo S8 e ) sl s SN 5 Aes 5,5 AR £, 05 5l L g
4 e U gl e o NS oy ) 28 1SS e Bl OLS. A
Bl Ao los 0,674 s 3T 0oin dl 5 o oy o5 £y ST alasr 5 5 Y
Ctﬁjwvsjsjlgc}ﬂcﬂ)u\‘CS\ﬁGJ_AJ_u\Z,ZXO,ZL“;jLJSJJ.?U
bl st e 58K syl S ol ol 5 Al 3 a1 -l
Lo IS 2Ls, Vo s Lot JS spaldlallaakdl J b e il e iilas
MVguwmuu\g¢u\y@ﬂ~,nguoT@_hm
ALl e U Gl 1) deldl b xS 20 V4 Jeuas i llall el daS . (g5
S s Jacnd 31 S Y1 e s £,0 1S diny 136 T 5l o1l
sl M b Jans s

L B L s 3 i e Len i slias I o sl 52 o3
i) e e 2N ol b st s 5 olblald sl Sd ¥ o
S bl o S oS o ¢ e 0oV e o Lol 0550 Eomy
SNy daate ok oy s SN L 20 Y 5 Y1 e abli S das
et G o o LAY L e 8012y S3US. 85 s i
ol oy el sl J o 5 Olaciad (63 graall Jadl o o 53 Y 0 sl (5 o
1 b ot Sl T e Y &ls e 0l 5 A S a3l R
SbLal s el sy Ol s M 0,1 s (g ;2 ¥ plis,l e
Al B sl Sl s 5l s ol 3 (Sl o o L1 05
BT sl Ol lal fasd G (AR S Yr ISE e Ol # 5l L5 bl
Lol e o sl 41 ol 5l Bkl o &5 €, 05l sl U1 fos L
et s Al ailal) ol a1 st Y a4 QLU W a5 iS5
Jsb Lo g ol sy il I i 5 T lio 3 sl oLl e g B (U1 o 2
Al s

« Respiration Rate (RR) &l Jdas g Rectal Temperature (RT) (,?Z.iwl\ 8l >



oy e b Rl B gl il Gm e &gl gl s 5 3G

White skin temperature u.a_:fﬁﬂ 15, > 4> )5  Pulse Rate (PR) ool Jdas
< lwlé ol Black skin temperature (BST) sj.j)[\ 15,0 > i 555 (WST)
Tolo 8 2Ll Aol &y el 3 Al ol 38 0 dot 35 B 5] gl il

05 b g5 e b 8 ekl 8 B T RTIC) it 255
oo T 3 0555 01 e )y gm0 I sl i 5l el 1 U]
.m.a:wl\)\.x?

o5 A Lallaalal) 5 b e el ddre Sl 050 (RR) i) Jns —
i o ol eda b Jsias O3 JId o ) dan VA Ty o5 o U
Jlariwls s 5 55 93 Ll e & e (o3 amUs o1l 2 0) dlalS 501 5
SV dne J T3 3L lzel 3 S ol S ds 05 eod sl dela
- o) Jltmn s ol Uyl 3] ] 551 olS S i

Ol Sl e Go b e Gacdl Jdos Sl 051 (PR) sl didas -
sde O b o5 b L s e el (S OT SBT3l anaall
sl dadll g oladlsae e Jpamdd (el S oladdl

A1 551 > Sl )3 Ced T (WST & BST) 3 3w ¥1 5 ¥l W15, > —
Il Gob o od) b e a5 el 5 LY B sVl G2l
JS 3 (Ol 1 eb) Al dalate 3 atdl pelaw ol oS5 UB (o a0 1
el Y1551 ol e WA 551 b DS Y (g3lis) Dl g

o UV e doms 0L 41 LY Jldl Sledl ams o5t el - 1
el idas & jaiul g (rectal examination) genzindl jesdl 5 b o 85N )
&xwy&w\;%\auuiﬂrg}.J‘,.;\Oﬁ.\su\&@wi
Slals WIS 5 2 s iy sl 513 s gl el s o 1 e a8 oLl
o M LS 2l s 5 ¢ gL N1 ol sl clded sLad 836 3 ol
el o plaa ST dae Sy s OIS o i) mla e 83 gl

Telon s Tl 301 3 05 0 obes S et o b 0 LY a3 55
aglall Lall 5 2yl £ el G gl IS 3 80N )y el GLESY S



Ujij‘éJLLA:hGW 0¢

8Vl o Lo gy £0 550 dns il Ll Ll gl A1 bl k) il 3
Y e

o2l da N ol il BJY}J\J:&.{J);Y\CL:.&JJ bj)U\c)\);ﬁ\ﬂJ.}SrSj
MM\d&ﬁ)‘d&jﬁ)‘ﬁ;})aﬁ)w\a\ﬁﬁbcabyj)\Mdj;Y\
BJ.:A.HJ}LJWLU@M‘jﬁ%\&‘ﬂjﬁﬂ‘&\ﬂd#‘J\SJCSJY_}H
c)\J_a.sJ...cﬁJ._BSvS'.iUJ‘S)c(@&ﬂlsﬂ)SJYQ\MM\@MLA}W\
'OWM\%QML’}w‘ c:.é.l:J\

sk CS)A;J\ r\.b’.-:weLg UL S SlaxY1 el o ShaxYI Jdl
J?li r\m\ = fL@T 9 .General linear model procedure (SAS 1987) CL:J\
-l o bLS LY

A_L3L 8y mnlld

:@?y#ﬂé.l‘c’.algl.ahu‘jl -\
. (RR/min) &2l Jdre
Jdal JleaN1 Lo o (V) Jgd 3 & Hlall Ul s de gazes 5 & ] & 5l
&3y [n3 s 0 0, YA=TY AN 50, YT 0ALYA) OIS e ganedl 3 uidl
M s (oY e 8Tt Sl D) L gins e ool g SV 01S
uﬂ\@ﬁ\éu@@wlmgwwdméw..xm;J\ﬁs‘u
Berman, ef al. (1985); Gallab, et al. (1989); Halan, et al. (1963); : :pe |S Las 5!
. Ammar (1995) ; Omar, et al. (1996) and EL-Shamrani (2002)

o 53 LY e Bl e randl Sy b kil s B 3 1 S
jj\ﬂuujumwh@\ﬁb[ij\olhjwu‘k}\L@.‘Mﬁdﬂ‘b\)}-\
o e i 3345 Lo e Ay ) 510 ) (g5 A1 ol
SJ\J)}‘.,.LEJ\obﬂpdijdldwwuw\(wdjb@aﬁ
o s e o) a S 35 5N a6 Ay 5 il



0o e b Rl B gl il Gm e &gl gl s 5 3G

Ol Al Ldle B Ao o) gl Slinall and ol Uak 5 Jlas Yl law sl (V) J st
il s 5 IV &l de gandly i) 25 Al

s Al e gamll iUl ie yendl ol sl

IR E I o L V= YA, AY (0 i) 8l B 3
O FT—0A,TA CLYA—TY,AA (Qads [ dnies) izl ks
FEOYA— T, Y GYE—TAL YR (828> [ Las) Sl ol o Juns
YA YV, TS VN0 — Y4, T (0) e A 55) > s
L \T— YA, AT CNE—TY, 6 () 5 51 Al 5,)) >

(v s 0 ) gy J3T Ut Jlozm) &y sinn 3,01 o ™%

L o O 8 el 8 5l gl el (300 2yl 5 il e
5y s e 10,14 Jag I ¢°r,vabﬂﬂ>&w\s)|ﬁbﬁ
8o Ay 1 s g2 il ditme o lissil s s Bl e ol b il
LU e el il Jame e VY, 08 Jag ey ¢ 2331 /i

S| Lloeal e CaaSl ulieS il duas (iUl e 38 Jomzl
9 ezidl Jdas O Mullick and Kehar (1959 a,b,c) Co.bjid}.:}'iﬁ)_;." 5, >l
Ol Shafie (1958) ;S35 . () 21 slgzr D dwslom iz o) il LY 25T
zﬁ},s)\ya?,m&wta)\fa?ytw,tt}fstusm@mwxmJm
Lo il 6l dor 53 o il ST Sy i) Jae O NS . B i
el g5, A o el

: (PR/min) (4235 /425) CJa)l ol 1o Judas

Pkl s s ANl R i pams B M L b s

O (V) dpdor 3 el LAl by e oo s &yl g 4l o yoenall
B33 [Las e, YE - TAL YT, YACTY T s te yermald JLas Y1 Jaw gl
&U.g_dlggjz.d\.)_wgbuﬁd\aU\#\kwmdﬂY\oquﬂ
oy (o)) oo 51 Uast JlaciD) U sns LAl bl do gams 5 g el
345 gsladlodn . 2y el b condenal (Al e 5T ) o, SMY!



L);fbtgawa_\hcw

A, VA - ST |
L
Y)ov J‘w LB)‘J\ &
Lol |
CYT=YALAY | V=YY 8 Uad | W,
[
v,y - G,al . “1,
1
Y, Y1 o G4 é
Ll |&
V=YY, YE [ veova e | Wty Y
[
Ve, V\o - G, 1:
1, 4r o &A1 (
.
Lol (Y.
A=Y YA Y | el %-
i
v,\o - Sl
¢,0 JM é;ﬂ\ (t.;
Lol | &
CAA=OALYA [, Y=Y AN | Ledl 3
gt
H - RPN
\:
Lol |y
ATV, Y e ey YAy | e
el
¢o, 0V g, qY c&[{_{;
g
¥y, LYY }{%ﬁ
s [ 3
S

(e

I

Tiaedyd

%

bl aPhicel

Y

I N I O I e

IR O g ey

CelC<y

...*

alsalaliiadiolinesi

<P (A)

o1



ov e b Rl B gl il Gm e &gl gl s 5 3G

Ammar (1995); Omar, et al. : Wu&U\uﬁu\#x;L&bJﬁa}gﬂ\ Cf\:ﬂ\@
o el Ul 33U 0o -l 36 0l 15,85 p 3015 (1996); El- Shamrani (2002)
s jais e (o oY e BTl Jlaz) (e 30 & il & 5L,
s)\f-a_g-);j@\Qpﬁdwmﬁw\(v)djkyﬁ,.;,w\apr;
Bl de gamll ¢ e oI IS 55 515 2 VA 6] a3 5 izl
L5l gl sl 306 sl ) OF s o ol 2 Al s pacnll
18 o sase ), 07l i L5yl By Ja gt S s 4l & o)
Sl b Jdons B 5Ll Ui s Bl Ul gl b eindl 6] B s oy
Ol s Jdas e 2V V0w e figldaydids [aas 1, AT L sue (A

V]

F(RT {C) el 3)) - dr y5 — V-
e Ly o3 o5 N U gl B pams b il ) B s o s
& e B Ol A de pama s 4 el 4 e b O el UL 501
” () s

Ll 2 Al YN ie e b il 6] o Byl Il Y1 las I 01
B, LAl U de poms Jaun o o P31 & ol & 5 g0l O penall s sUL 2L
0 bl e G OIS 5 . (ygts 55 45 *V = FA, QY (v, - YV, TY)
Lb Bl a5 Lo Wlad 1 bl adag (0 ) oo 8T ot Jlozm) i gns
Berman, ez al. (1985); Ammar (1995); (iUl e IS Lede fa> %;“J\ G?L:‘J\ -
. Omar, et al. (1996); El-Shamrani (2002)

oI T 851 B 53 5 1 85] o Lo 53 Gy BN (Y) Jsikr e 05

e & e 8, Al i s ol Of ur 5 SIS 5. e el I S 35 oY1
G pdloda b O go sl pUal & ) & 5l g ol s Ul 5 00 0y ) JlanzaY
—\‘/\,‘WJ{L&ACO',"\—\“V,\”T)fa\,OTVTZ.ZA\SJ\FZ\_?JAJAGJLEQJ}'
Qs LY 15l e D)l de yandl 55,0 Lo el 3 (Tv, 0V
3)‘J>-:L>-)Ju..oLL5u\‘Mcl_ijca;)ul\z\&)wzl‘géw‘s)‘f:\})}un/2
e yazdl 3 (4, YA= YV, Y8 Ll ~,\o—m,v)r’v,rbu‘zgﬂ‘ywy



oA

021 @il e

el s I Al b I 50 A 5 Lo gt g e ) gl il Jam n BLEYT Sl L (F) s
Sl | Agbyd Lsb,y i) Lgb i Sl d o )l - dr s . o
Al el | e h Rl bl gl gl el G ph
Ve ,Ye ey Y Ve oY Amv?awL_&Cvmv%
AN 7Y e AN Al 514 (35 a5 5,0) i) S
VA VA ERR: Y VY Ve LAl b s Jass
VLV VoY Y VLT AT v, 0N () oI b5l 2 55
Vo v, v, Y v, v Amvdtébm._@—gvpﬁu

(ry v Uat Jle)) &y gnn b b3V SBslos ar




04 e b Rl B gl il Gm e &gl gl s 5 3G

oA YU 5| A e AV, WY i ela s e JIs sl e
POY, OV Jlis 5 eI I 51 By oLl Ll LAl e el
Jestday ¢ Il e e pandl 3 VT YALAY Llas v, V6T 60)
o g Bl eyl 3 5 3TN 5 3 0 A VA 6l 5L
Ghallab, et al. (1989); Yousef, (1990); : og-e Ll e iS - SAS C_;%L::J\
. Turner, et al. (1992); Shafee (1994); Omar, et al. (1996); El- Shamrani (2002)

oo T 01 b daoel 51,2 B 3 0555 Lo T e (U1 o i 5
Al o 6T B Ol e e i 1 AN 0L k15 Ly
& Jordl el G b e bl el Ty Ba sl 6 A o 5 o 5 Laikie
3| DL Sty s oacedall (6 5l b ok 3,51 By e Blisel] U 5loes
SIL 0T gy a0l pas - ClasVI G b e Gl s BSGISe b 43 )
ST sl 5 AT dmy (1A oY1 OTUL elamsall sl BLis s 555 5Lz
BaLal eV 51, G 3 O sy 5 (Ducks, 1955) WO s a1 llas)
o A Sl M Al DU e gl e Balites S ge 2 Lp Ol 5 o deoind
¢ ooV Ue a5 ol £ ,58 45 A1 U o ,glls s 000 sl U go o Lgrans
el 3l LoV adll e 85 Al dgam 1 U s gl 10S
D (BST) 5 g1 a1 351 > G 39 (WST) V) )| > L

B 535 (WST) Lan V1 Akl 651 - G s pa S OF o 5 Zasl ) 0dn 3l g0 5
sl 5 JL il s a5 I Ul ) e a3 (BST) 3 ¥l A1)~
S e Cry o) o 3Tl Jla D) L grne 3T 201 & ol & 5 )
e oINS 3 el s sl 6,1 > i ys Sy &Ll bl sl de gores
) (O Jsam) LNl T s > G s s

o5 ) O IV sheo 5 o Ghallab, ef al. (1989) e Joam sl s
oo ol 5 s NI 8] o 3 1S & el 5y gl UL 501 32
Y s VI Golanal JI S o w2 s ¢ a1 A 6l B 5
A5 50 = 55 OF ) 605 L ¥ e et AT a8l el
Ghallab, ef al., 1989; Omar, et al., 1996 and El-) L5 el 085 5 Y|
. Shamrani, 2002)



Ujij‘éJUuA:.]aGW e

D i ¢ gl OLei ) ol il e bl )Y)
Co(~,v~)LL;)\uwwd«u\aﬂfya)\}\b)sogéfiaﬁ}uyj
Byl 5 A o s O IS5 (0, 18) il Jas s il ol o Jbme 10 IS
o e il Jdas s CAAI b s dias (g IS e BLSI L (5 aall
8,5l Al iy o LUV eoMslas cils s Il Je (0, V) o (v, VYY)
S SIS 5 fygns o ()W) 55U 5l i 5 pedinll iyt
qudgiaﬁ}uy}b,W)V_,z;,,ua,\f}s,_?,;@ziwﬂ;uyw\
(W) edandl Dl &b Il 35 il Jis G s some LSV Malns
Mg kel Jns s B3 L) padaad) Gl & b 1 o 53 016 (6 5T B g
& 5 ) Jdas OB edaadl i) 0 5b 1 3 sl 3 LS T o BLS Y
J%ﬁ%;upjwﬂ\gwgnu\)uﬁmoﬁw\;\fwhﬁ?

() Jsdor oS 51 b ) Gy gad i) Jas
s ilutdl wlaall

85Y I sy L lall s ) o ) Gre g e 33U1 6 241 OF sl e sl
JUC-PRIRZIE B T & ) B SO PO (PR UIE | F SO PO (B
55 1t Tl e ) o ) g 25U 8 2l (i V, VE 0, 0
s s iy (o) S AY =87, Ar JLis VAT =YY, E0) 0 s
sﬁ_ﬁ\jc(rﬁv,vv—m,zwd,.u.ov,w—z~,ﬂ)qaa>wu_~dﬂ\
(o T,VT= Y0, T Jlae €, VA= Y1, 30 55Vl amy J 51 plsdd e 33U
e o Y V= YEYY JLae Y, Y=Y, 8Y) o oy ls 00 b
NEFUPRE R

Lo 3318 2l 5 dpndall 4l ) o I 2o g o331 8 2l O sl

L bl Sl ol e gromes 3 el 3,25 O sy 85 1 iy IV 5
e gz 3 AL 8 2l Al b Lt BT 2 el 8 5l 5ol 2 I g ]
oY e Tl Jless1) U gime Gz el G 3,301 018 5 oLl bl g
Sl 2l ok ) ool & ) &y 50 gl el 300y OF 5T s S
Jham A el e a5 LI psled) . dlayLall SUldl B Lodlits e 55 55l



0 e b Rl B gl il Gm e &gl gl s 5 3G

Gangwar, et al. (1965); Marion, et al. (1968); Kiracofe (1980); : o JS l_@_:l.c
. Fuquay (1981) and Lewis, et al. (1984)

ux&zﬁgﬁj\uuglﬁg\yﬂ.};\@%rwwp@wgwb
o5 ol el S 5 5 USYT  pslnis o I e e S 055
Sa OF @ e bl Aalall &l s oty il £ 2l e pod IS 3 o U a !
Do JS 0,55 L e 3 el eda 5. e el (L sime B
. Kiracofe (1980); Lewis, et al. (1984); Omar, et al. (1996)

IV gLl L3318 il s 515595 J b OF (£) sk Sy e LoDl
sde e w8y all bl b L I bl sl bl 1
B0 Lo bl Ul bl e pames B 56 Lan s L Sas I bl ot
g,;sz.Jﬂ\@mvw@@;;uﬁ;\@wc@uuﬂ
Lo sis o WSl s il s Lgd b JU a0 L i Al bl 5
et Sl G5 05y i 502l 5550 U sb b Ladkio 5 ¢ 00l 5 550  5b
Ro 31 il e il 1 s ety sty il A bl S 5 sl il
e gl g BN STy Ul G 35 2l eIl o IV gLt
gl B3 ) e o Gtiall SIS

Lo poren dle b iduldl Slanall Gan ol @ Uatkls Jlax Y law sl .(6) Jsir
el s IV Bl e gesell s il 2 bl 0l 5,4l
Sl is Al de pendl | 3l de pesll i I

e VL VESYV, TN eV VE— £, 0T WU o e g g 3 e300 8 2l
e VLAY =YV, 60 g VLAY — €7 A | Gl U o 0l 353013 231
e Yo VA= €0, T0 | an WVY = 60 | s 0l Y1 G penld 33015 2l

e YoTA= YT, EY | an Y, Ve YE,YY o2 s,5 dsb
s VA=Y, TN | a1, V1Yo, sﬂ}J\.\&dﬂ\CL,:Uaﬁ;w\s,w\
rﬁY,/\Y-VO,Y‘ (sﬁ\‘,\/\‘—/\o,‘h GM\SFJ}L

TN e 61 Uas Jlad



UjijL?‘JuJA:JQGW 1Y

o el L all S bl e s Bl e 28T 6 oy SIS s
= VO, Y1) oy G el 5,28 Jsb AU e dlay Ll Ul g s ez
AEOT g ey o5 A1 e Ge gasmdl wa (o ¥, VY = A0, Yo Llas Y, AY
IV g il s 3 g ks J] (63196 & el gl sl 5 L )
el O g ey el a5 Lls o b el eda s

B e o 31 Sy Lo a5 ) e UL any e el 6 25 i
cas Al e gt ey il Al S lad) Al ldl 5 LS

Lo gornll b Jomell Lo 3O Sl il sie &b o Ll Lo 21 sl
odn g (omli ),V Jolie doe ils 1,0) s pall b o pall b Lt J3T25
Omar, et al. = ;o JS 0,53 Lo ga LolZ G455 el 8ks o (0 Ll s il
(1996); Berman, et al. (1985); Cavestany, et al. (1985); Lewis, et al. (1984);
Gauthier (1983); El-Rabeie (1983); Stevenson, et al. (1983) and Folman, et al.
BUH GbUL 385 g 1) U1yl Alalae OF (6 5 JUH) ol il (505 (1979)
iz 531 5 & el &yl ol el 3 I (ais L1651 2 ol s ol
535 e o 3T oSty e Ol ool Lo o gonedl) AU (g IS5 (51 A s
L5 0 Lol 5 o5l e o ALl S plidntaly oo 55 o 5!
e Qu“L‘J\ oL Y| BL g ) las dadscs 3L Y|

References

Abdel-Ghani, W. and A. Hathout (1966) Effect of month of calving on milk yield of an im-
ported Friesian herd. Agriculture Research Review, Cairo. 44: 24-32.

Ammar, A.H. (1995). Studies on physiological adaptation of farm animals. Aust. J. Exp.
Agr. 38: 17-21.

Berman, A., Folman, Y., Kaim, M., Mamen, M., Herz, Z., Wolfenson, D., Arieli, A.and
Y. Grober (1985) Upper critical temperature and forced ventilation effects for high
yielding dairy cows in a subtropical climate.J. Dairy Sci. 68: 1488-1496.

Cavestany, D., EI-Wishy, A.B., and R. H. Foote (1985) Effect of season and high environ-
mental temperature on fertility of Holstein cattle. J. Dairy Sci. 68: 1471-1478.
Ducks, H.H. (1955) The physiology of Domestic Animals . Comstock Publ. Assoc. Cor-

nell University press, 7th Ed., Ithaca, N. Y., U.S.A.

El-Rabeie, H.M. (1983) Effect of Missouri climate on the reproductive performance of
Holstein dairy cattle, M.Sc . Thesis, University of Missouri, Columbia.

El-Shamrani, M.H. (2002) Effect of water spray cooling with forced ventilation on some



1 e b Rl B gl il Gm e &gl gl s 5 3G

physiological characteristics and milk production of pregnant Friesian cows under
arid land environment. M.Sc. Thesis, Faculty of Met. Env.and Arid Land Agric. King
Abdul Aziz Univ. Jeddah. K.S.A.

Flamenbaum, 1., Wolfenson, D., Mamen, M. and A. Berman (1986). Cooling dairy cattle
by a combination of sprinkling and forced ventilation and its implementation in the
shelter system. J. Dairy Sci. 69: 3140-3147.

Folman, Y., Berman, A., Herz, Z., Kaim, M., Rosenberg, M., Mamen, M., and S. Gordin
(1979) Milk yield and fertility of high-yielding dairy cows in a sub-tropical climate
during summer and winter. J. Dairy Res. 46: 411-425.

Fuquay, J.W. (1981) Heat stress as it affects animal production. J. Anim. Sci. 52: 164-174.

Gangwar, P.C., Branton, C.C., and D.L. Evans. (1965) Reproductive and physiological re-
sponses of Holstein heifers to controlled and natural climatic conditions..J. Dairy Sci.
48: 222 .

Gauthier, D. (1983) A technique for improving the fertility of French Friesian cows in a
tropical climate. Effect on plasma progesterone profile. Reprod. Nutr. Dev. 23: 129.

Ghallab, Z.R., Fawzy, S.A. and F. El-Keraby (1989) Effect of exposure to solar radiation
and wetting on some physiological and productive traits in Friesian cows and heifers.
J. Agric. Sci. Mansoura Univ. 13: 1572.

Goodwin, P., Gaughan, J., Skele, P., Josey, M., Hall, A., Young, B., Bottcher, R.W.,and
S.J. Hoff (1997). Coat color and alleviation of heat load in Holstein- Friesian cows.
Livestock environment. Proceeding of the Fifth International Symposium, Blooming-
ton, Minnesota, U.S.A., 29-31 May, 1997, pp. 923-927.

Gwazdauskas, F.C., Thatcher, W.W. and C.J. Wilcox (1973) Physiological, environ-
mental and hormonal factors at insemination which may affect conception.J. Dairy
Sci. 56: 873-877.

Habeeb, A.A., Abdel-Samee, A.M. and T.H. Kamal (1989) Effect of heat stress, feed sup-
plementation and cooling technique on milk yield, milk composition and some blood
constituents in Friesian cows under Egyptian conditions. 3rd Egyptian-British Conf.
on Anim. Fish and Poultry Prod. Alexandria, Egypt. 2: 629.

Hafez, E.S.E. (1968) Environmental effects on animal productivity. In: Adaptation of do-
mestic animals. E.S.E. Hafez , Lea and Febiger (eds), Philadelphia, PA. Chapter 6,
pp- 74-96

Halan, L., Shanklin, M.D. and H.H. Kibler (1963) Responses of lactating cows to inspired
air cooling in hot environment. J. Anim. Sci. 22: 824.

Igono, M.O., Johnson, H.D., Steevens, B.J., Krause, G.F. and M.D. Shanklin (1987)
Physiological, productive, and economic benefits of shade, spray, and fan system ver-
sus shade for Holstein cows during summer heat. J. Dairy Sci. 70: 1079.

Igono, M.O., Johnson, H.D., Steevens, B.J. and M.D. Shanklin. (1985a) Shade and shade
plus spray and fan effects on diurnal rectal temperature pattern of lactating Holstein
cows during summer. 7th. Conf. Biometeor. Aerobiol., May 21-24. Scottsdale, Az. 7:
373-376.

Igono, M.O., Steevens, J., Shanklin, M.D. and H.D. Johnson (1985b) Spray cooling ef-
fects of milk production, milk and rectal temperature of cows during a moderate tem-
perate summer. J. Dairy Sci. 68: 979-984.

Kamal, T.H., Habeeb, A.A., Abdel-Samee, A.M., and I.LF.M. Marai (1989) Milk pro-



u‘jijg,‘JUuA:BW ¢

duction of heat-stressed Friesian cows and its improvement in the subtropics. Pro-
ceeding of the International Symposium of the Constraints and possibilities of Ru-
minant Production in the Dry Subtropics. Cairo, Egypt. pp. 156-158.

Kiracofe, G.H. (1980) Uterine involution: Its role in regulating postpartum intervals. J.
Anim. Sci. 51(Suppl. 2): 16.

Lewis, G.S., Thatcher, W.W., Bliss, E.L., Drost, M. and R.J. Collier. (1984) Effects of
heat stress during pregnancy on postpartum reproduction changes in Holstein cows.
J. Anim. Sci. 58: 174.

Marai, I.F. M., Habeeb, A.A., Daader, A.H. and H.M. Yousef (1997) Effect of diet sup-
plementation and body cooling on Friesian , calves reared in high ambient tem-
perature in the eastern desert of Egypt. Tropical Anim. Health and Prod.29: 201-
208.

Marion, G.B., Norwood, J.S. and H.T. Gier (1968) Uterus of the cow after parturition:
Factors affecting regression. Amer. J. Vet. Res. 29: 71.

Mohamed, M.E. and H.D Johnson (1985) Effect of growth hormone on milk yield and re-
lated physiological functions of Holstein cows exposed to heat stress. Journal of
Dairy Sciences 68: 1123-1130.

Mullick, D.N. and N.D. Kehar (1959a) Seasonal variations in pulse rate, respiration rate,
body temperature, body weight and haemoglobin in normal Indian cattle. /nd. Vet.
Sci. 22: 61.

Mullick, D.N. and N.D. Kehar (1959b) Seasonal variations in pulse rate, respiration rate,
body temperature, body weight and haemoglobin in normal Indian cattle. /nd. Vet.
Sci. 22: 61.

Mullick, D.N. and N.D. Kehar (1959¢c) Seasonal variations in pulse rate, respiration rate,
body temperature, body weight and haemoglobin of diary cows. Ind. J. Dairy Sci. 12:
56.

NRC (1981) Effect of environment on Nutrient Requirements of Domestic Animals. Na-
tional Acad. Sci., Washington, DC.

Omar, E.A., Kirrella, A.K., Fawzy, S.A. and F. El-Keraby (1996) Effect of water spray
cooling on some physiological status and milk production of post calving Friesian
cows. Alex. J. Agric. Res. 41(2): 71-81.

Salem, L.A. (1975) Some biological aspects of Jersey cattle during its acclimatization in
Moscow zone. Ph. D. Thesis, Moscow.

SAS (1987) Stat users guide. SAS institute Inc., SAS circle PO Box. 8000. Cary, NC.
27512-8000, USA.

Seath, D.M. and G.D. Miller (1947) Heat tolerance comparisons between Jersey and Hol-
stein cows. J. Anim. Sci. 6: 24.

Shafie, M.M. (1994) Recent Concepts in Environmental Physiology. Egypt. J. Anim. Prod.
31: 9-20.

Shafie, M.M. (1958) Heat regulation mechanism in buffaloes and cattle as affected by hae-
matological values and circulation in skin. Ph.D. Thesis, Faculty of Agriculture, Cai-
ro University. Egypt.

Stevenson, J.S., Schmit, M.K. and E.P. Call (1983) Factors affecting reproductive per-
formance of dairy cows first inseminated after five weeks postpartum..J. Dairy Sci.
66: 45.



10 e b Rl B gl il Gm e &gl gl s 5 3G

Stott, G.H. (1961) Female and breed associated with seasonal fertiliy variation in dairy cat-
tle. J. Anim. Sci. 44: 1698-1704.

Turner, L.W., Chastain, J.P., Hemken, R.W. Gates, R.S. and W.L. Crist (1992). Re-
ducing heat stress in dairy cows through sprinkling and fan cooling. Applied Eng. A.
8(2): 16.

Ulberg L.C. and A.H. Burfining (1967) Embryo death resulting from adverse environment
on spermatozoa or ova. J. Anim. Sci. 26: 571-577.

Wolfenson, D., Flamenbaum, L.Y., Kaim, M. and A. Berman (1988) Dry period heat
stress relief effects on prepartum progesterone, calf birth weight and milk production.
J. Dairy Sci. 7T1: 809-818.

Yousef, M.M.H. (1990) Studies on adaptation of Friesian cattle in Egypt. Ph.D. Thesis, Fa-
culty of Agriculture. Zagazig University, Zagazig, Egypt.



u‘jijg,‘JUuA:BW A

Effect of Water Spray Cooling Followed by Forced Ventila-
tion on Some Physiological and Reproductive Parameters in
Postpartum Friesian Cows Under Arid Environment

S.A. NAGADI; H.E. EL-SOBHY; A. ASHMAWY and S. A. EL-ZAHRANI
Department of Arid Land Agriculture, Faculty of Meteorology, Environment
and Arid Land Agriculture, King Abdul Aziz University,

Jeddah — Kingdom of Saudi Arabia

ABSTRACT. The present study was carried out at the Agricultural
Research Station (Animal Production Research Farm) located in
Hada Al-Sham of the Jamoum Region.

Experimental Procedures:

1. Experimental Animals:

Thirty lactating purebred Friesian cows 430-480 Kg. body
weight were clinically normal and free from diseases. The cows
were paired into two similar groups according to their age, parity,
body weight, and preview yield.

1. The first group was kept between 10-00 and 16-00 hr. under
cooling system. Cows were sprinkled for 30 seconds, followed by
forced ventilation for 4.5 minutes. The cooling cycle was repeated
every half an hour.

2. The second group was kept under normal conditions as a con-
trol group.

The cows were provided their daily feeding allowances two
times a day in two equal amount of ration. Daily allowances were
offered in amount to cover the animal requirement. Drinking wa-
ter was available continuously. The ambient temperature and rel-
ative humidity were recorded through the experimental period.

The main results were :

a) Physiological reactions;

1. Overall means of respiration rate were (58.38-0.36 vs 62.88
—0.28 rpm) for cooling and control groups, respectively. Differ-
ence between the two groups was statistically significant (P<0.01).

2. Overall means of pulse rate were (61.33 — 0.28 vs 68.26 —
0.24 rpm) for cooling and control groups respectively. Difference
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between the two groups average was statistically significant
(P<0.01).

3. Overall means of rectal temperature was (37.63 — 0.09 vs
38.92 — 0.07;C) for the cooling and control groups, respectively.
Difference between the two groups average was statistically sig-
nificant (P<0.01).

4. Overall averages of white skin temperature (WST) and black
skin temperature (BST) for animal group kept under cooling by
sprinkled water followed by forced ventilation were lower than
that for control group. The black skin temperature (BST) for the
two experimental groups were higher than that of white skin tem-
perature (WST).

b- Reproductive Parameters

The results, also, indicated that post-partum cervical involution
period (PPCI) , first post-partum ovulation period (1st .PPO) and
service period length in the cooling group were shorter than that in
the control group. Difference between the two groups averages
were statistically significant(P<0.01).

It was concluded from this study that the adopted cooling sys-
tem had efficiently ameliorated the depressive effects of summer
heat stress prevailing in Saudi Arabia on the performance of Frie-
sian cattle. It seems that the water sprinkling followed by forced
ventilation technique is a simple safe and practical method for de-
creasing the heat stress effects in dairy cows and consequently im-
prove productivity and reproductivity of cows in hot climate.





